A field trial was conducted at Agricultural University Peshawar in year 2014-15 to evaluate effect of sorghum extract type, concentration and application time on weeds dry weight, cost benefit ration and harvest index of wheat. Randomized complete block design (RCBD) with three replications was used. Experiment was composed of two sorghum extract types (stem and leaf extract), three extract concentrations (1:3, 1:4 and 1:5 kg L -1 ) and three application time (emergence (E), tillering (T) and 50% at E + 50 at T). Herbicides (H) treated, hand weeding (HW) and control plots were included in each replication for comparison. H treated plots gave fewer weeds dry weight (32
Generally farmers use synthetic herbicides for weeds control. However, unwise use of commercial herbicides may cause weeds resistant to herbicides, pollute the environment, underground water and health threats in human and animals [6]. Out of the total utilization of pesticides in Pakistan, herbicides are consuming about 14 % and almost 63% of the total imported herbicides were utilized on wheat, which worth Rs. 2.2 billion [7] . Sorghum (Sorghum bicolor L.) being an allelopathic crop holds various allelochemicals which reduces weeds growth [8] . Sorgoleone secreted by sorghum roots effect the growth of neighboring plants [9] . Many sorghum cultivars were found to have inhibitory effect on growth of weeds [10] . The efficiency of allelochemicals varies from plant to plant and their parts [11] . Allelochemicals were found in roots, stems, leaves, flowers and seeds of allelopathic crop [12] . Several essential secondary metabolites such as phenolic, alkaloids, flavonoids, and terpeniods were identified in sorghum plants [13] . The phenolics present in sorghum comprised benzoic acid, caffeic acid, ferulic acid, gallic acid, syringic acid, coumaric acid and chlorogenic acid [14] and Puma Super 75EW (fenoxaprop-P-ethyl) @ 1.25 L ha -1 were applied 45 days after sowing in herbicides treated plots as broad leaf and narrow leaf weedicides respectively. Knapsack hand sprayer was used for application of sorghum water extract and herbicides. Details of water extract preparation of sorghum cultivar (Johar) were reported earlier by [21] . All other agronomic practices such as irrigation and seed bed preparation were kept uniform for all the experimental units. Treatments of the experiments were combined and applied as under.
T. No Treatment (T) combination detail

T1
Control (No weed check and no spray) T2
Hand weeding (Manual hand weeding by uprooting weeds) T3
Herbicides application (Buctril @ 1.5 L ha -1 and Puma @ 1.25 L ha -1 ) T4
Sorghum leaf water extract applied at emergence (E) with 1:3 concentration T5 Sorghum leaf water extract applied at tillering (T) with 1:3 concentration T6 Sorghum leaf water extract applied 50 % at E + 50 % at T with 1:3 concentration T7 Sorghum leaf water extract applied at emergence (E) with 1:4 concentration T8 Sorghum leaf water extract applied at tillering (T) with 1:4 concentration T9 Sorghum leaf water extract applied 50 % at E + 50 % at T with 1:4 concentration T10 Sorghum leaf water extract applied at emergence (E) with 1:5 concentration T11 Sorghum leaf water extract applied at tillering (T) with 1:5 concentration T12 Sorghum leaf water extract applied 50 % at E + 50 % at T with 1:5 concentration T13 Sorghum stem water extract applied at emergence (E) with 1:3 concentration T14 Sorghum stem water extract applied at tillering (T) with 1:3 concentration T15 Sorghum stem water extract applied 50 % at E + 50 % at T with 1:3 concentration T16 Sorghum stem water extract applied at emergence (E) with 1:4 concentration T17 Sorghum stem water extract applied at tillering (T) with 1:4 concentration T18 Sorghum stem water extract applied 50 % at E + 50 % at T with 1:4 concentration T19 Sorghum stem water extract applied at emergence (E) with 1:5 concentration T20 Sorghum stem water extract applied at tillering (T) with 1:5 concentration) T21 Sorghum stem water extract applied 50 % at E + 50 % at T with 1:5 concentration value cost ratio analysis was performed to find the most economical treatment on the basis of current market price of each input (Table 5) . Gross income (G.I), net return (N.R), value cost ratio (V.C.R) and increase cost (I.C) were computed as under. 
Data measurements
Statistical analysis
For statistical analysis, the collected data were analyzed using the analysis of variance technique suitable for RCBD. Variation among treatment means were compared using LSD (Least Significant Differences) test at 5% probability level [23] . Results and discussions Weeds dry weight (g m -2 ) Sorghum extract type, concentration, application time and stages significantly affected weeds dry weight, whereas all the interactions were non-significant (Table 1) Means of the same category followed by different letter (s) are significantly different at P ≤ 0.05 level using LSD test. LSD for concentration and application time at p ≤ 0.05 = 0.84. NS = Non Significant Spike weight (g) Sorghum extract type, concentration and application time significantly affected spike weight of wheat, whereas all the interactions were non-significant (Table 3) . Herbicides treated plots gave more spike weight (3.40 g) over SWE sprayed plots (2.74 g). Hand weeded plots resulted in heavier spike weight (3.20 g) compared with SWE sprayed plots (2.74 g). Similarly, SWE sprayed plots gave more spike weight (2.74 g) over control plots (2.40 g). Mean values for concentration showed that less spike weight (2.61 g) was recorded with 1:5 concentration. Spike weight of wheat increased with each decrease in concentration and more spike weight (2.87 g) was recorded with 1:3 concentration. Application time showed that SWE sprayed at tillering gave more spike weight (2.90 g), whereas SWE applied at emergence gave less spike weight (2.61 g). Leaf water extract resulted in more spike weight (2.80 g) compared with stem water extract (2.68 g). These results are in line with [31] who reported more spike weight with herbicides application and water extract of allelopathic crops compared with control plots. 
Economic analysis
Economic analysis of control vs. sorghum water extract (SWE), hands weeding (HW) vs. SWE, herbicide application vs. SWE, sorghum extract type (SET), extract concentration (C) and application time (AT) used in the experiment is presented in Table  5 . Herbicides sprayed plots gave higher G.I (Rs. 2087561 ha -1 ), N.R (Rs. 175521 ha -1 ) and V.C.R (6.6) compared with SWE sprayed plots which resulted in G.I (Rs. 
Conclusion
It is concluded that leaf water extract applied with 1:3 concentration sprayed at tillering reduced weeds dry weight and increased grains spike -1 , spike weight and harvest index of wheat and is recommended for decreasing weeds dry weight and increasing H.I of wheat and farmer profit in agro climatic condition of Peshawar.
